Objective-To assess QT interval dispersion on the surface electrocardiogram in patients with sustained ventricular arrhythmias.
arrhythmias.
Design-A retrospective and prospective blinded controlled study of patients referred for investigation of ventricular arrhythmias at a tertiary cardiac centre. Patients and methods-89 consecutive patients with sustained ventricular arrhythmias due to chronic ischaemic heart disease, cardiomyopathy, or ventricular tachycardia (VT) in a normal heart. 32 patients did not meet the inclusion criteria; therefore 57 patients were compared with a control group of 40 patients with myocardial disease but no history of arrhythmias and 12 normal controls with no myocardial disease. Standard 12 lead electrocardiograms were enlarged, the QT intervals for each lead measured, and QT dispersion calculated.
Results-There was a significantly greater mean QT dispersion (77 ms) in patients with sustained ventricular arrhythmias compared with the control group (38 ms, p < 0.01). This held for all groups; after myocardial infarction VT (82 (22) ms v control 38 (10) ms; p < 0.01), dilated cardiomyopathy VT (76 (18) ms v control 40 (11) ms, p < 0.01), and normal heart VT (65 (7) ms v control 32 (8) accepted as an important factor in the pathogenesis of ventricular arrhythmias, as it increases the vulnerability to ventricular re-entry and sustained tachycardias.67 The adjacent difference in repolarisation of refractoriness may be the crucial factor allowing re-entry to occur.8 Previous work has shown that the QT interval varies from lead to lead of the surface electrocardiogram creating QT dispersion.9 This variation could either be due to technical factors or represent true regional differences in repolarisation across the ventricular myocardium with recent evidence strongly supporting the true regional differences.1 O11 Therefore QT interval dispersion may be a marker of susceptibility to ventricular arrhythmias as has been shown in hereditary long QT syndromes. '2 13 The aims of the study were to measure QT interval dispersion from the surface electrocardiograms of patients with a history of sustained ventricular tachycardia (VT) or ventricular fibrillation (VF) due to a variety of aetiologies and compare them to a control group with diseased myocardium but no history of arrhythmias.
Patients and methods
The simultaneous 12 lead electrocardiograms from all patients with a documented history of sustained VT or VF referred to an electrophysiology centre were analysed unless exclusion criteria were met. Results Table 1 shows the clinical data for the study and control groups. They were well matched for age, sex, left ventricular function, and heart rate at the time of the electrocardiographic recording. As a heterogeneous group patients with VT had a significantly greater mean QT interval dispersion (77 ms) than patients without VT (38 ms, p < 0 01). Similarly, the maximum adjacent QT dispersion was significantly greater in the VT group (43 ms) than in the control group without VT (31 ms, p < 0 05). (14) QT interval dispersion: a non-invasive marker ofsusceptibility to arrhythmias in patients with sustained ventricular arrhythmias? function (ejection fraction <40%) had a significantly greater QT dispersion (84 ms) than patients with VT and good left ventricular function (58 ms, p < 0 01). There seemed to be no significant independent effect of left ventricular function on QT dispersion in patients without VT (p = 0-16). There was a significant correlation between QT dispersion and left ventricular ejection fraction in patients with VT (r = 0-56, p < 0O01, figure) . There was a non-significant trend towards a longer maximum QT interval in the VT group (mean (SD), 463 (65) ms) than in the control group (439 (56) ms, p = 0O08). We found evidence of an increased dispersion of QT interval in patients with VT and impaired left ventricular function. This may be related to the phenomenon of contraction excitation feedback occurring in heart failure,20 whereby mechanical stretch or dilatation of the myocardium alters the electrophysiological properties of the myocardium. Alternatively QT dispersion could be an epiphenomenon reflecting indirectly the degree of left ventricular dysfunction rather than being a direct marker of susceptibility to arrhythmia.
Discussion
Ventricular re-entry and arrhythmogenesis are known to be favoured by certain electrophysiological properties-namely, slow conduction, unidirectional conduction block, and dispersion of refractoriness, which are also affected by various autonomic factors. The degree of overlap in QT interval dispersion between patients with and without VT found in our study may not make it a useful single predictor of arrhythmogenicity. It might be more fruitful to combine the various noninvasive markers of these arrhythmogenic properties-that is, the signal averaged electrocardiogram for detection of late potentials as an indicator of slow or fragmented ventricular conduction,2' baroreflex sensitivity and heart rate variability as a measure of altered autonomic tone,222' and QT interval dispersion representing dispersion of ventricular recovery. This could improve the predictive accuracy of arrhythmic events without resort to invasive electrophysiological studies with their attendant problems and cost.24 
